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AUTODRAW:  AUTOKON1  S  INTERACTIVE  GRAPHICS  SYSTEM  FOR  VIEWING 
AND  MANIPULATING  STRUCTURAL  MODEL  DATA 
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1)  THE  PLACE  OF  AUTODRAW  IN  THE  AUTOKON  SYSTEM 


Today  AUTOKON  is  an  integrated  system  for  the  ship¬ 
building  industry.  The  system  consi sts  of  a  "BATCH" 
and  an  " NTERACTI  VE"  part.  (See  fig,  1, ) 

The  batch  oriented  p  r  o  g  r  a  ms  are: 

BOF/LANSKI  /  SHELL/ TRAL OS/ TRADET/ DRA1 7/ PARTO/ALKON, 

The  interactive  oriented  p  r  o  g  r  a  ms  are: 

DFREC/AUTO-  NEST/  AUTO-  LI  NK/AUTO- 1  Nl  T/AUTO-  PART / 

AUTO-  DRAW /  Kl  NGDRAW/  TRAPAR 


AUTODRAW  is  a  program  to  verify  the  contents  of  a 
DATA-BASE  and  to  make  complete  drawings  with  that 
data,  Therefore  we  will  not  compare  the  system  with 
I  i  ne  -  dr  awi  ng  syst  ems . 

The  only  "lines"  drawn  by  AUTODRAN  through  input  to 
the  system  are  lines  necessary  to  make  the  drawing 
comp  I  et  e,  such  as  lines  for  di  mensi  oni  ng. 
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Today  AUTODRAW  can  make  complete  drawings  such  as 
shown  in  fig.  2,  3,  4,  5,  6.  The  information  for 
al I  parts  i  s  kept  in  the  IS  database  and  i  s  gene¬ 
rated  by  AUTOPART. 

All  the  parts  are  positioned  in  relation  to  a  common 
XYZ  axis  and  therefore  it  is  easy  to  make  composite 
drawings,  Position  one  part  and  the  other  will  fall 
a  u  t  o  ma  t  i  c  in  place. 

From  the  batch  side  of  the  system  one  can  read 
"papertape"  files  into  AUTODRAW  as  being  the  basic 
drawing,  AUTODRAW  can  now  supply  this  picture  with 
t  e  x  t ,  d  i  me  n  s  i  o  n  s  e  t  c . 


2)  WHAT  CAM  BE  DONE  Wl  TH  AUTODRAW  1 


The  most  important  functions  in  AUTODRAW  are: 
Ver i  f i  cat i  on 


of  contours,  parts,  a  s  s  e  mb  I  i  e  s  and  papertape 
files, 

Gener  at i  on  of  dr  awi  ngs 

c  o  mp  o  s  i  t  i  o  n 
comp  I  et  i  on  by: 
text 
s  y  mb  o  I  s 
d i  me  n  s  i  o  n  s 
identification 

General  vi  ews: 

orthogonal 
perspective 
a  x  o  n  o  me  t  r  i  c 

An  additional,  but  minor,  function  is  that  AUTODRAW 
may  be  used  in  the  same  way  as  a  simple  graphic 
t  u  r  n  -  k  e  y  s  y  s  t  e  m,  a  s  a  drafting  tool  to  ma  k  e  s  i  mp  I  e 
pictures  on  the  screen. 


The  interaction  between  User  and  System  is  by  commands 
f  ol  I  owi  ng  a  certain  syntax. 

The  c  o  mma  n  d  s  are  treated  by  a  group  of  p r  o  g  r  a  ms  called 
the  Command  Processor  common  to  most  of  the  systems 
in  the  interactive  program  group.  Commands  are 
entered  from  keyboard  me n u e  or  c a r  d - i  ma g e  files. 
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Figure  F 
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Argumentnts  may  follow  the  command,  or  be  given  as 
answers  to  dial  ogue  questi  ons. 

E ,  g ,  If  the  user  r  e  me  mb  e  r  s  the  sequence  of  a  r  g  u  - 
me n t s  he  could  define  a  new  picture  by 
writing: 

BEGI  N-  PI  CTURE  109,  YES,  Al,  YES 

or ,  he  could  utilize  the  dial  ogue  feature: 

BEGI  N-  PI  CTURE 

"PI  CTURE-  NAME :  "  09 
"  STANDARD-  A  ? 1: "  YES 
"A- FORMAT  Al 
"HORIZONTALLY?:"  YES 

(the  questions  asked  by  the  system  are  between  "). 

The  list  of  available  c o mma n d s  are  introduced  to  the 
system  by  the  initializing  program  AUTOINIT. 

The  n a  me s  of  the  c  o mma  n d s  may  be  changed  by  the  user, 
and  several  different  n  a  me  s  may  be  connected  to  the 
s  a  me  c  o  mma  n  d , 

The  available  commands  fall  in  two  main  groups: 

The  commands  specially  valid  for  AUTODRAW 

The  c o mma n d s  c o mmo n  to  other  interactive 
s  y  s  t  e  ms , 

Logically  a  drawingng  is  built  as  a  hierarchy  of  three 
I  evel  s,  cal  I  ed  PI  CTURE,  SEGMENT  and  OBJ  ECTS  ( See 
fig,  7), 

A  PICTURE  consists  of  one  or  several  segments,  a 
SEGMENT  contains  a  number  of  OBJECTS  of  different 
types, 

The  OBJ  ECT  types  are: 

PART 

CURVE 

SYMBOL 

TEXT 

Dl  MEnsi  on 

The  concept  of  segment  is  introduced  to  separate  a 
pi  cture  i  nto  I  ogi  cal  I  y  di  sti  net  parti  ti  ons, 

When  a  new  picture  is  started  a  segment  with  number 
zero  is  automatically  initiated  and  all  objects 
belong  to  s e g me n t  zero  if  no  other  s e g me n t  is  de¬ 
fined, 
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The  commands  by  which  the  user  manipulates  his  drawing 
operate  on  a  full  picture,  a  s e g me n t  or  one  particu¬ 
lar  object. 

A  typical  sequence  for  building  a  segment  is  shown 
i  n  f  i  g.  8,  9,  10,  11. 

Another  general  feature  is  the  use  of  MACRO'S. 

Fig,  12  shows  the  result  of  two  MACRO'S,  one  written 
in  AUTOPART  to  generate  all  the  lines  for  a  title 
field  and  the  other  written  in  AUTODRAW  to  complete 
the  title  field  wi  t  h  the  text. 

A  MACRO  may  be  any  combination  of  commands  which 
will  be  executed  by  calling  up  the  MACRO  name. 


3)  HOW  SHOULD  AUTODRAW  BE  USED  FROM  EARLY  DESIGN 
TO  SHOP  DRAWI  NG 


Fig,  13  shows  how  the  system  will  look  like  at  the 
end  of  this  year.  We  will  add  some  new  link  programs 
so  that  we  can  use  more  information  generated  with 
TRALOS  and  TRADET. 

The  system  may  then  be  used  as  f ol I  ows: 

The  first  step  will  be  to  do  a  preliminary  fairing 
to  create  the  design  f  r  a  me  s  necessary  to  make  the 
classification  drawings  by  means  of  TRALOS/ TRADET. 
DRAW  wi  I  I  be  used  to  generate  a  papertape  file  which 
wi  I  I  be  read  by  AUTODRAW.  AUTODRAW  i  s  now  used  to 
make  the  drawings  complete  with  text  and  dimensions. 
After  the  classification  phase  curves  generated  by 
TRALOS/ TRADET  are  transferred  to  the  IS  database 
with  the  link  programs  DRAW  I S  and  AUTOLINK. 

All  production  parts  may  now  be  coded  with  AUTOPART. 

AUTODRAW  is  now  used  to  make  complete  shop- dr  awi  ngs 
f  o  r  a  s  s  e  mb  I  i  e  s ,  s  i  n  g I  e  p  a  r  t  s  e  t  c . 

PARTS  will  be  nested  by  means  of  AUTONEST  to  produce 
papertape  for  production. 
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Figure  9 


Figure  1 0 


Figure  1 1 


Macro 


A  complex  example: 

We  want  a  macro  to  draw  the  title-field 
on  a  drawing. 


TUL»: 

DEMONSTRATION  OF  MACRO 

SoaU: 

1/1000 

Cu*to*ar: 

SOMEBODY 

V«M*L 

YACHT 

Ycrd  nr. 

123 

bj— i 

S*S  P.nr.  IXfS 

6RS  *^00.  rvc 

Dot.*:  ANEsai 

Drov  nr, 

123-0 

The  frame  in  AUTOPART 


Figure  1 2 
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Figure  13 


Additional  copies  of  this  report  can  be  obtained  from  the 
National  Shipbuilding  Research  and  Documentation  Center: 

http://www.nsnet.com/docctr/ 

Documentation  Center 
The  University  of  Michigan 
Transportation  Research  Institute 
Marine  Systems  Division 
2901  Baxter  Road 
Ann  Arbor,  Ml  48109-2150 

Phone:  734-763-2465 

Fax:  734-763-4862 

E-mail:  Doc.Center@umich.edu 


